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io mainly caused by compression and expansion of the mantle associated with poly- 

| morphic, phase and electron transformations, or chemical alterations. Deep- 

seated faults originate in the upper mantle hundreds or at least tens of km deep. 

| The main types of faults located in the Ukraine are: 1) ancient Proterozoic faults 

'in the Precambrian basement; 2) faults of different ages, expressed in the basement 

as major stages and separating principal structural features or their components; 

and 3) transverse (sometimes longitudinal) faults cutting across the main structures — 
and separating them into individual blocks. In addition, there are many faults ina 

the sedimentary strata which are directly or indirectly associated with the block 
movement of the basement. The study of the deep~seated crustal structure of the main 
geotectonic features of the Ukraine is based upon geophysical, mostly seismic, in- 
vestigations. The .block-type structure of the crust has been established, and a 
number of deep-seated faults have been located. A general feature is increased 
crustal thickness under uplifts and decreased thickness under depressions. It has 
been found that the granite layer contains shallow gently sioping seismic discon- 
tinuities, which may either separate different structural stages and rock complexes 

or represent purely physical boundaries. The Ukraine has been divided into structural 
zones on the basis of geological and geophysical data, and detailed characteristics of 
all. zones are given. Orig. art. has: 2 figures. 
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TITLE: The plutonic formation on the territory of the Ukrainian SSR according to 
: data from a geophysical study 
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| SOURCE: Ref. zh. Geofizika, Abs. 4G13 
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geological structure of the territory in question is the linearity of the field in 

the regions of deep submersion of the Precambrian foundation and the mossaic-like 
arrangement of the shallow surface Precambrian bed. The geomagnetic field anomlies 
mainly reflect the internal structure of the Precambrian foundation, i.e., Proterozoic 
folded linear regions and prehistoric plutonic localized objects of the basic and ul- 
trabasic rock. In the regions where large subcambrian deposits were formed the geo- 
magnetic field anomalies mainly reflect the presence of shallow effusive bedrock. A 
large number of plutonic breaks and "feathered" cracks were established from the data 
of seismometry, gravimetry, and by other geophysical methods. The thickness of the 
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‘obtained. All of the oscillograms in the tests described in the article were 
repeated many times, ‘Therefors, the flow scheme in the spinning wave given ty 
- the authors listed in the bibliczraphy can be considered definitely confirmed. Sh Berd 
."~Phe authors are grateful to S. ¥. Voytsekhovskiy for his attention to this work." 7 
Orig. art. has: 4 figures. _§ 
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TITLE: Study of the performance of composite rolling-mill rolls 


SOURCE: IVUZ. Chernaya metallurgiya, no. 10, 1965, 84-89 


a TOPIC TAGS: composite roll, rolling mill, cold i ada rolling 


ABSTRACT: It is shown that the working surface of rolling-mili rolls can be easily 
; renewed and roll changing eliminated by using rolls of the composite type, con- 

; sisting of a fixed central core surrounded by two semi-cylinders that are fitted to- 
gether. Rokls of this kind (Fig. 1), have been experimentally used for 10 months in 
the cold rolling of lead, aluminum, and copper and in the cold and hot rolling of 
low-carbon steel. It was thus established that the fastening of the semi-cylinders 
to the steel core of the roll is sufficiently strong and reliable even under condi- 
tions of extra-high loading. This new design dispenses with the need for roli 
changing, since now the roll core is a permanent part of the rolling staud end only 
the semi-cylinder need be replaced. The new design is suitable for both smccth and 
grooved roils. This was also confirmed by laboratory tests ou models of two- and 
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TOPIC TAGS: switch, electronic switch, multichannel switch, cold cathode tube, 
MkhT-9OLPs cold cathode tube : 


ARSTRACT: A moltichannel MKhT-90fs-tube switch with an adjustable switching 
speed of 0-30 ke is briefly deseribed. The switch can provide an unlimited 
nuaber of oubputs with an output-pulse height of over 50 v. Its basic circuit 

is shown in Fige 1 of the Enclosure. In connecting the switch toa low-impedance 
Load, a pulce-foming circuit whose circuit diagram is supplied is recomended. 
Orig. art. has: 3 figures. 
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h(t) is moasurable. A theorem and lemma are proven for Bd pane G ma 
integral fumnol satisfying the Caratheodory reagan ) ae ices a 
v), G(t, s, U, Vv) are measurable with respect to t, ( os a) P 

and continuous with respoct to (u, v) for nearly every t, (%,6)« ; 
Tae author thanks M. A. Krasnosel'skiy and Yu. G. Borisovich for discussion of 
the problems. The author also thanks A. D. Myshkis for observations and advice 
on the editing work. Orig. art. has: 8 formulas. (JPRS: 40,100 
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TITLE: On proton decay of radioactive nuclei 
SOURCE: 2h. eksper. i teor. fiz, Ve 47, no. 2, 1964, 419-432 


TOPIC TAGS: radioactive decay, proton decay, proton radiation, 
' heavy particle, Coulomb repulsion force, alpha particle reaction 


ABSTRACT: This paper is an elaboration of a previous report (ZhETF . 
' vy. 45, 1280, 1963) and contains additional new data on observed pro- 
ton emitters. Experiments on proton decay of radioactive nuclei, 
using the internal beam of the heavy-ion cyclotron of OIYalI, are 
described and data are presented on two types of proton emitters 
' obtained by bombarding nickel with beams of Ne20 and 016. ‘The first 
(one of the light isotopes of neon or magnesium) has a half-life 
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(85 + 15) x too" Sec ana emits protons with energy 5 x 0.2 MeV. The. 


second has a half-life 23 + 4 sec and emits protons with energy 
2.5 + 0.2 MeV. It is concluded on the basis of several experiments 


that the second emitter is one of the light isotopes of Kr or Br, 
‘so that sub-barrier protons are emitted (height of the Coulomb 
‘barrier is ~€.5 MeV). It is most probable that the protons are 


emitted from the daughter nucleus following the positron transition 
with which the measured half-life is connected. The emission of 

+25 MeV protons is similar to the emission of delayed neutrons. ‘The 
emission of 2.5-MeV sub-barrier protons is analogous to the emission 
of long-range alpha particles by heavy nuclei. It is also shown 
that in the case of the a2.5-Mev proton emitter another possible 
mechanism is proton decay of configuration isomers. Further work 

is planned for an experimental determination of the mechanism of 

che observed proton decay and for a more exact identification of the 
obtained protons. "The authors are grateful to E. 2. Ry*ndina and 
her co-workers for much preparing the silicon detectors, which were 
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TITLE The Critical Heat Flux for Burnout in Water under Corditions of Restrict- 


ed Flow 
(Kri.tichesk iye teplovwye nagrugki pri vynuzhdennom dvizhenii vody, nedogre- 
toy do kipeniya Russian) 

PERIODICAL Atumnaya Energiya, 1957, Vol 3, Nr 8, pp 19 = 152 (U.SS.Re) 


ABSTRACT For efficiency reactors it is necessary to kmow the critical thermal 
stress of tubes if in these tubes water is in motion which has not yet 
reached the saturation temperature within the pressure range of 140-220 
ata. od 

An experimental apparatus is described by means of which the following 

experimental determinations were carried outs a) Transition of boiling 

accompanied by formation of bubbles to complete boiling is determined 

py the weight of the flowing velocity W. of the water by the temperature 


difference Ath -, which must be bridged until complete boiling occurs, 


and by the pressure which is characterizéf by the ratio V"/V" - V'. 

V' and V" are the specific volumes of water and steam respectively at 
saturation temperatures b) For the computation of the critical thermal 
stress q,. within the pressure range of 140 - 210 ata, of the weight ve- 


locity of water of 310° - 18,10° kg/M"h, and a temperature difference 
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Subbotan Sars 
TITLE: The Critical Thermal Load in the Flow of Water Over a Tube in 


the Longitudinal Direction, Which has not yet Attained 
Saturation Temperature (Kriticheskiye teplovyye-nagrazki pri 
prodol'nom omyvanii suchka trubok vodoy, nedogretoy do temperatury 


nasyshcheniya) 


PERIODICAL: Atomnaya Energiya, 1958, Vol. 4, Nr kh,» ppe 370-372 ( USSR) 


ABSTRACT: Experimental determination of thermal load was carried out by 
means of a special apparatus, a sectional view of which is 

given. The tubular fuel elements (two different variants) were 
ut together in groups of 7 or 19 each in a working channel. 
Lattice spacing: equilateral triangle with a = 6 mn). 
For the determination of the critical point of the regime thermo- 
couples, which were fitted in the channel, were used. 
The critical thermal flux (q,,) was determined from the electric 
power developed and was checked by the thermal balance of the 


water. 
Card 1/2 If the q,,-values in dependence on \/ (Kj) are draw both for the 
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group of seven as well as for that of nineteen tubes, it will 
be found that there is good agreement between the values and 
the theoretically derived relation. There is, however, a 
deviation between the values for 7 and for 19 tubes, which 

is Probably due to the experimental conditions. There 
are 3 figures, ang 2 Soviet references. 
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International Conference on the foacet:1 Uses of Atomic freergy. 
+ md, Geneva, 1955. 


Doklady sovetskt th uchenykh; yadernyye reaktory 1 yadernaya ener- 
tika, (Reports of Soviet Soientists; Nuclear Reactors and 
Buciear Power) Moscow, Atomizdat, 1959. 7O7 p. (Series: Ite: 


Peuty; vel, 2} Srrats sits insertsé. 8,000 vupies printed. 


Generel Ede.: W.A. Dolieshal, Corresponding Wenbder, USSR Acadesy of 
Soitences, A.K. Krasin, Doctor of Physical and Mathematical Sciences, 
&.t. Leypunskiy, Member, Ulrainian SSR Academy of Scitencen, I.I. 
Bovilov, Corresponding Member, USSR Acadeny of Sciences, and V.8. 
Pureov, Doctor of Physical and Mathematical Sciences; Ed.: AP. 
ALyas' zee, Tech. Edo: Ye. I. Mazel’. 


PURPOSE: his book is intended for ecientists and engineers engaged 
in resctor designing, as well as for professors and studente of 
Righer technical schools where reactor design is taught. 


COVERAGE: ‘This Lathe second volime of @ efx-volume collection oa the 08: 
Use of atoals energy. The atx volumes contain the reports pre- 
sented by Soviet scientists at the Second International Conference 
oa Peaceful Uses of Atoatic Erergy, held from September 1 to 13, 
1958 in Geneva. Volume 2 conaists of three parte. The first ie 
devoted to atomic power plants under construction in the Soviet 
Union; the second to experimental and research reactors, the ex- 
periments carried out on them, and the work to taprove them; and 
the third, which is predominantly theoretical, to probless of 
nuclear reactor physics and construction engineering. Yu. 
Woryakin ts the actence editor of this volume. See S0V/208 
for titles of all volumes of the set. References appear at the 
end of the articles. 
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__. (Report “‘wo> 318s) 


 Aahagteuaete RS. A.M. Glukhoy, V.V. Goncharov, A.I. Kovalev, 
and S.A. 


Skvortsov. Heat-producing Eleaents for Water-water——~” 
Reactors of Atomic Power Plants (Report No. 2196) 419 


waniling.a.N. and ¥.I. Subbotin. Cooling Water-water Reactors 
eport Ko. ZT44) shee ene 134 


Yermakov, V.8. and I,¥. Iyanery. A Study of Unsteady Heat Trans- 
“fer in Esat-producing Elesents of muclear Reactors (Report 


Bo. 2470) 153 


Tvanovekty, N.M., V.I. Subbotin, and P.A.tsnany. High-speed 
Warsd-or weksuring the Weae Transfer Coofficiens invsee Pipe 
(Report No. 2475) 166 
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Trenslation from: Referativnyy zhurnal, Metallurgiya, 1960, No, 10, p, 5, # 22408 
AUTHORS; Kirillov, P.L,, Subbotin, V.I., Suvorov, M,Ya,, Troyanov, M.F, 
‘Aoneneesee. 


TITLE: Investigation of Heat Transfer in a Tube toa Sodium-Potassium 
Alloy 


PERIODICAL: V sb.: Vopr, teploobmena, Moscow, AN SSSR, 1959, pp, 80 O15 


TEXT; ors studied heat transfer in a round Cu-tube to an eutectic 
at the value of the 


bout 800 hours of opera ; tisfactory 
agreement with fhe Martinella ~ Lyon (Martinella_La ula Nu = 
= 7 + 0.0025 pe .8 


A.N, 


Translator's note: This is the full translation of the original Russian abstract, 
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AUTHORS: Kirillov, P. L., Subbotin, Y. 1., Suvoroy, bf. Yes, 
Troyanov, HM. F, a 

TITLE: Heat Transfer in a Tube to a Scdiun-Potassium Alloy and to 
Mercury (Teplootdacha yv trube k splavu natriya s kaliyen i 
k rtuti) 


FERIODICAL: Atomnaya energiya, 1959, Vol 6, Ur 4, E>? 382-390 (USSR) 


ABSTRACT: Into a circular tube system made froy {Khi8N9T) steel a liquid 
Na-K-mixture and/or liquid mereuzy is pumped br means cf 
electromagnetic Pumps through a measuring tube (made of brass 
or nickel, diameter 22-40 mm, wall thickness 4-7 mm, tctal 
length 2200 mm, length of heated part of the tube ~ 1100 mm). 
and the heat transfer ig measured. For thig purpose a mobile 
special thermocouple (a sectionai avaying oF which is giver,’ 
is constructed. Further whermocuuples of Various Colapusivion 
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control. Search thermocouple may be let into the Na-K and 

Hg current Tespectively. For the purpose of measuring the 
electromotive force generated by the thermocoupleg the 
potentiometer PPTH.1 is used in conjunction with a mirror 
galvanometer M-21/4, The Nak circulates through filters and 
cooling trap, so that the oxygen content in the Na-K-circula- 
tion may be Treduced down to 0.003 % by weight. On the basis 


mined twice, viz.: a) from the wail temperatures of the neasur. 
ing tube, and b) from the tenverature distribution of the 
flowing Na-K. From both measurement; it may be concluded 
that a contact resistivity to hea; exists, whick. varies with 
time. The amount of the thermal contac; resistivity depends 
on the oxygen content of the Ne.r zllo-, It ig graphicelly 
represented as a function of Sime (Fig 53. 2) Measurement co? 
the heat transfer coefficients oF nickel {neasuring tube na. 
terial) on mercury shows that n: Snermal contact resistivity 
exists. Thus, the material cf th, SOG! gurface influances 
heat transfer, 3) By using the nobilis ~hermocouple it was 
Card 2/3 Possible to find out that she resuiz3 are not falsifiea oy 
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boundary effects and that the l..n-th of the heat stabilization 

for the hydraulically stabilize: current is 10 l/d (1/d . ; 
the specific length of the heated part of the neasgured ATAt ws”, 
4) For the case mentioned under 2), the data obvtained agrze 

well with the data obtained froa references 4 and 5. The nest 
transfer coefficient may be represented by the equation 


Nu=7 + 0.025 (€ Pe) 08 Where E=4, There are 9 fisures, 
_ 1 table, and 10 references, 6 cf which are Soviet, 


SUBMITTED: June 25, 1958 
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reting media, heat transfer in supersonic Flow of gas, era 
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Wikheyer, Mode, 525. Pilizcoov, and S.As Bhrustaler. Investigation 0 
Reobange sod Hydraulic iealstance of Water Moving in Pipes 


a Pehelkin, 1.M. Hest fransfer in Vertical Pipes in Natural Convection - 


Alad! T.2., an@ L.9. Critical Thermal Currents in Boilin 
| “Wedarbented Water tee eles Porm (1CO ata pressure) * 
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Usmanov, 4.5. Coteralisation of Experimental Dete on Viscosity end Heat 
Csnductirtty of Liquid Metals 


Adrtancy, ¥.N., and 9.3. Sharin. Investigation of the Process of Combined 
Lc as Tinkanze in « Combustion Chaaber 


Polyak, Gl— Railetion Heat Exchange of Bodies With arbitrary Indicatricee 
“of Surface Reflactics 


i Componente of CoaSined Convection and Radiation Heat Kxharge by the Method 
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“yirtarcy, W.N. Bacdiosetrie Instrument for Meaburing the Plow of Radiation 
Dal'ner, G.N. TSeury of the Hest Regine of Sone Constructions of Radio~ 


“sTectronic insteiletions 


*pul'ney, Gol., GP. Pokrgrsaaya, not Al. Smirnce. Engineering Mathod for 
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Beun, U4: Thermal Modeling of the Heat-Producing Klenents ef an Atomic 
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ATVAILASLE: Library of Congress 
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AUTHORS: Kirillov, P. L., Kozlov, BFL Aw, sappotiny Vi ts) 
moarenin, N. M. 
TITLE! Purification of Sodium From Oxides and Methods of 
Control of Oxide content 
PERIODICAL: Atomnaya energiya, 1960, Yol 8, Nr l, pp 30-36 (USSR) 
ABSTRACT: Oxides in sodium used in liquid heat exchangers i 


n 
peactors produce corrosion and tend to produce deposits 
in gooler parts of the contours “nich can cause clog- 


ging. The authors snvestigated, therefore, eold trapds 
for oxides and a plus indicator for oxides. They 


wanted Lo avoid chemical methods whicn, besices being 
complicated and time-consumlnds pecome extremely 
eemplex bn the case of radloacbive sadium. fhe getup 
on Fig. 2 utilizes the well-known relation between 

fne so uunility or oxygen En sodi ea and {ts temperature: 
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ae 1 s3.o 
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where W is soluoility 


tpemperabure 2 ¢) 
of oxide content. A 
pelow the temperatur 


sodium, precipitatio 
on the main valve 
ag gsnown in Fis. 2: 
tratvion from 0. 
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ent, tne temperature 
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clogging: 


ana the Size 


dependent of the cooling rate of 


sodium while the oxygen concentration yaried petween 
9.008 and 0.02% weight, the metal velocity oetween 


2,5 and 13 m/SEC 5 
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% weight (i Sie lowest temperature of the metal in the 
trap); Q flow of metal through the trap in m3/h; Y + 
specific gravity of yn metal at the temperature of 
the contour, in kg/m 5 763 operating time of the trap 
tn hours. After discussing the conditions of validity 
of Eq. (2), the authors perform the integration and 
obtained: 


where Cy 4s original concentration of oxygen in sodium; 


n is number of times the whole amount gf sodium passed 
through the trap during tune 3 a gc . This 


equation was used aS a check on experimental results 
since a removal of oxides from the trap reised the 
experimental points above the calculated ones. The 
authors give detailed data about experimental results 
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AUTHORS: Ibragimov, M. Kn.,; Subbpotin, Ve Usnakov, Pe Ac 


TITLE: Investigation of Heat Irradiation Dur ing Turbulent 
Flow of Heavy Metals Through Pipes. Letter to the Editor 


PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 1, PP 54-56 (USSR) 


ABSTRACT: Two setups were used, one for mercury and tne othe 
lead and an eutectic alloy of lead and bismuth i 
Pl + 56.5% Bi). Experiments with mercury. The 99.¢ 

pure mercury R-3 was sent through a gyede filter. It 
circulated in the apparatus through a countercurrent 

heat exchanger of 17 x 12.5 mm tube diameter made o2 
stainless steel LKHI8NOT. Water circulated in tne 

annular space 4.5 mm wide, and the useful heat-exchange 
region was 760 mm long. A region of nydrodynamic stabili- 
zation equal to 4O diameters was provided at the envrance 
to the heat exchanger. Auxiliary neaters on poth ends 


To 
5% 


ws 


_ prevented escape of heat along the tube, and the tempera- 
Card 1/8 cure at both ends Was measured bY thermocouples. Ae 
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heat transfer was then determined in the usual way. 

The arithmetic average of the thermocouple tempera- 
ture was used as the average mercury temperature While 
the average temperature on the neat-exchange surface 
was obtained after planimeter measurements of the 
cemperavure profile along the exchanger. Correction 
was made for tne depth of the build-in of the cnermo- 
couples. Lead and Lead-bismuth alloy experiments. 
Argon was used to prevent oxidation of the liquid metal, 
previously purified from oxides by nydrogen yeducticn. 
Chemical analysis showed that during the experiment 
the oxygen content was practically constant atv 1°107 

% weight. was of 12 x 9 mm diameter of stain- 
iess steel a prouched inner surface. 
Temperature * ing a resistance thermome ver 
of platinum wi n i 1800 mm long and 
taped every 118 mm. was 33 diameters 
away from tne origin of the heat Liquid 
metal temperature at the entrance was also measured 
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the results agree with the Eq. (1) probably pecause 
the liquid metals were not purified during tne experi- 
ment, and the neat-exchang ing surface was not subjected 
+o moistening: One can then assume that under sucn 
conditions there existed a thermal resistance waich led 
to disagreement with the curve obtained by using Ea. 
(2). In later experiments the authors determined tne 
temperature field inside the flow of Liquid metal. 
Computing the coefficients of neat irradiation by 
extrapolating the temperature profile all the way vie) 
the walls; they obtained results in agreement witn Eq. 
Kh. Ae Knachaturovs A. fe Sholokhovs Vv. ie 
Ve, V. Nomofiloyv, and O« Ve Remizov took 
sipment and collecting experimental 
and & references; 5 Soviet, 
2 U.S- U.Se references are: 
H. Brown, B. Amstead, Be trans. ASME, 2 ee 
(1957); Re Lyons Chem. Engng. Progr-» We. 25 (1951)3 
S) 


+ m fan 


Tsakoff, Tv, Drew, General Discussion on Heat 


Transfer, 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653720001-6" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6 


Bee begs 


4 
( 
; 


Tj2ic 
e3 7 tion During Betas te ee ee ee 
oa atin eed ¢ Heat Irradiatior 7 /89-8-1-lefes 
Eee ines Heavy Metals Through Pipes. sov/ 
Turbulen or 


Letter to the Editor 
London Conference, 1951, p 405. 


SUBMITTED: sanuary 6, 1939 


Card 8/8 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653720001-6" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6 
ae Cok AE eer es eee ae wpe _ ar epson 
7A Q7e 
Bl, 3200 Soi /89-8-3-23/32 : 
eannyskiy, Me fe 
RS: Subbotin, V. 1.5 Tbragino’, M. Kh, pane 
soem ane Temperature Pulsations in 2 Flow of Lig , 
ere ratter to the Editor _ ee san 
ERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 3, PP oe on 
eee Pulsations of yelocity of 4 turbulent flow © ee 


: : . 
i reqgtions during + 
t aature puisations : 
mulent temperatur isav lone Cree 
oe ane authors investigated deed ae 
Bee thermocouples of low ae a meee he : 
mov function Vc } ene oo 
e a yen pegiens ‘ Baal 5 
eee eres inside a thin-walled cont 
other of a Junction insi 
o Yr C 


+ +s described in 
8mm in diam. One construg’ 2 on =opeeerree 
pee vy Kirrilioy and oeners Shas produced by 
detail by G5 -1959})). The heat fiw Was Pro omocouple 
cane ot a1 bepical heating elements. aroma bie poventio~ 
means of ei€ py means cf fast 4 RO ee 
sistered by Fr : tne whole scale, . 
data were reg ~ covering tne ¥ G ae 
- Class 0.3, © nee 7 an ; 
meters EPP eC C1858 coalts are shown on Fig. ¢ 
O.5 my in 32. 
her * d 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653720001-6" 


Be! 


"APPROVED FOR RELEASE: 


cata 


08/26/2000 CIA-RDP86-00513R001653720001-6 


om 


1se ong ina iow 
| t Tomperabure Pulsations if 
Ajupent Tempel. sheen 
oe niga Later beene Ed ito 
2) quid. 


foxy Age CARVE of pulsacd 
Typice} Ueauld Ay eesults were COND Se canened of 

in Big. 3. ; meee that the amplizude ay of the neat flow, 
The authors found | “depend on the Size O° liquid, 
temperature pulsar tes, the type of fiew Oa 

the physical Pree oniess distance 1POD re damped as 

and on the OT edna inside the wali W oe established 
Temperature ena exenange region. Ae the end of 

one leaves os ‘persist some 2-5 ches oF Ga. The 

Cuan che aie ee start slowly cease: on. The 

i edeis Aoooens after wit wo Ne ad 

reverse nappe: 2 


= 


i i amnerarlure 
renee of a vempet 
sny the exis eres ump ing 
sons sompany the © ne rhods cf pumpt 
pulsations eo ae various fee a. ene 
gradient ee on the pulsations. 2 
nad no intsue 


v 
> 


ati of 
y ructuabions 
ar the neater curren» and ey aie 
Pay Qt OL Le Fi s ' : | ) 
eae ower did not produce sy a De iate 
tne neating os n Tre authors took ad a ea soe 
pulsation Pee auses of mechanical vibratt of iacions 
oe possib’¢ Ccne measured temperature ee eae 
> re wf! eee me A Dian ve : 
ae ee tae rurbulent puisaticns 
6 are due fo tTAe 
card 2/6 rv 


. 


rvs 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6" 


eaeen 


7 OEEROVED bias RETEASE: pstsocdanciees EEE RDESO- 00513R001653720001- 6 


bas PaaS 


78328 5 gov /89-8-3-13/34 


= 
ae ee 
Ly se iM " : 


1 flow: (3) 
d etal 30 ,0003 


1 
file in iqu 
000 K eae n; (bo 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6" 


6 


"APPROVED FOR RELEASE: 08/26/2000 


SYR ee 


CIA-RDP86-00513R001653720001- 


ars i 
i 4 


-8-3-13/32 


flow: - 
ue jn water 
003 q* 30 , 0Q0 keal/ 
,000 keal/me"h. 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6 


“fu 


ipa CERES 


pts, B0V/B9-8-3-13/32 


ot ¢ 
rpatare pul sation 


ve of temp ; a) Re = 
eupyer OL pores aumpli.cudest ( _ 
in peion ot maz imum “Amp ©" 930,0003 4 = 


Fir. 3. ‘Time 
—y rf e ric 
ag oo keal fens (b) RB 


Liquid metal 
= 30,9003 | hes 
50,Q00 kee bm h. 


card 9/6 


DIE OSES CRISS TEEN 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6" 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653720001-6 


eee SY Sits" RES MEET tee EMER 
" . att -ryyoey t: My rp ders r? u ‘low 78 328 
Topbuilent Temperature Pilsattons dna I (93 
of Liquid. letter fo the Bdttar S0¥/89-8-3-13/32 


SUBMITTED 1 
Carcl 6/6 


© flow. The amplitude vartations with radius 
ae Firs. J and 2 agree with the hypothesis that 
the magnitude of turbulent temperature pulsation is 
proport Lonal to the mizing path length 1 and the tempera- 
fupe pradfent, exeeph that the pulsations differ from 
vepo even in the certer of the tube and on its walls. 
Thermocouples used were able te react to frequencies up 
to 100 eycles/sec without amplitude distortion. am 
popistertng device sould follow up ta 20 c/sec. ao 
frequenc tes regishered In Lhese tests obyLously did not 
represen nk the whole apectrnm of temperature pulsations, 
and the aubhora plan to continue Investigations using 
stil. more perfceted Instruments with small thermal 
Inertia. Ye. V. Nomofilov, M. N. Arnol'dov, and Yu. N. 
Pokrovskiy helped build the experimental apparatus and 
took part in measurements. A. I. Leypunskly and A. ag 
Alekeandroy gave advice and showed interest in the work. 
Phere are | Pisuvess and 2 Soviet references. 
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of a liquid about a bundle of rods. 


Hydraulic resistance tothe flow : a 


Atom.energ. 9 10.4;308-310 0 160. 
(Hydraulics) 
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Investigation of Heat Exchange in a Turbulent 3/089/60/009/004/011/020 
Flow of Mercury in an Annular Gap B006/BO70 


experimental dimensions (1,000 mm, gap width 1 mm) was somewhat lower 
The experiments showed firet that the flextures of the inner tube 
(4,/4,+1.05) had a significant effect on the temperature field. This shows 


that in designing heat exchangers the effect of channel deformations may 


not be neglected, The most important results were obtained for the second : 
experimental dimensions for which channel deformations could be b 


practically excluded. Fig. 1 shows the temperature distribution along the 


gap for q = 50.10°keal/m* hour Fig. 2 shows a comparison between the 
experimental results and calculations according to gemi-empirical 
formulas; Fig. 3 gives a comparison of the experimental results by the 
present authors with the experimental results of other authors. The ex- 
perimental results are summarized as follows: 1) For two-sided heating 
of a gap with d,/a,=1-09 and for equality of the heat flows from both 


heat emitting surfaces to the mercury, the heat transfer is about double 


as much as for a one-sided heating (Fig- 2), Therefore, the use of the 
hydraulic diameter dy as a characteristic dimension does not automatically 


take into account the specialities of heat transfer to liquid metals fora 
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Report submitted for the Conference on Heat and Mass Transfer, 


Minsk, BSSR, June 1961. 
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AUTHORS : Subbotinsg Veh=? LoragLinov s Lek. and Homo£LlLov Ye.V. 


~ Co scow 


TLTLE : Measuring turbulent pulsations ot temperature in a 
stream of Liquid 


SOURCE: goveshchaniye po teplo- i na Hinsk, 1961. 
Tecisy dokLadov 4 soobshene niye)s 38-39 


TEXT s TyrbulLent pulsations of cgemperature 1 


Lianid metal aad water in 4 P The 
temper ature pul.sations obey 
yariatiot £ th amplitude oO 
i +n the range of 

e magnitude of the pu 

sath of mixing and f 
ed tempc wre field. ac all points ¢ the turbulent § r 

of 


intensity of the jsulsation decreases gith the increase 
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ber Re. Mean frequency of the pulsations varies Little with the 
cross section of the stream. Temperature pulsations were found in 
the Layer at the wall of the pipe and in the wall. It is show 
that the thickness of the layer at the wall varies continually in 
an accidental manner, but the Layer does not disappear coupletely. 
If there is stationary cooling the process of heat transfer through 
the Laver at the wall and the surface of heat exchange is quasi- 
statiouary, Increase of mean frequency of the pulsations in the 
wall and in the stream was found from zero values (Re < 2000) to 
approximately 1 cycle (for Re & 2300) which indicates that a tur- 
bulent regime of flow _appears. [ Abstracter's note: Essentially a 


complete translation 
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TITLE: ileat Loss and turbulent heat transfer jn streams of 
Licuid metals 


SCURCE: Soveshchanty® po teplo- { massoobmcne piinsl<, 1961. 
TesLsy dokladev i soobsnchenly (popolneniye) » 39-41 


EXT: Goef ficients of he and turbulent heat trans- 
fer were determined on the basis ° temperature Ficids in 
streans of various alkaline at he The Liquid 

vet als gavestigates have a sufficiently jeasurement 

/ xostracter '§ note: Ny gmereniye" ~ pro ai.spra > Nigmen- 
eniye"™ - charige » yariation of the criterium 4 = 0.005 X 
Several experLucnts with measurement of renperater 

ade on waters Turbulent pulsations of temperatures i 

were Found, whose magnitude was up to + 50% of the value 0 


APPROVED FO 
R RELEASE: 
SE: 08/26/2000 CIA-RDP86-00513R0016 
53720001-6" 


Be sbi) Ae 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653720001-6 


29919 
$/594/61/600/000/008/011 
Heat loss and turbulent heat..> D234 /D3503 


values of the number Pe. Data processing on temperature fields ob- 
tained showed that the above ratio varies with the radius of the 


pipe and depends on the criterium Re. The coefficient of turbulent 
heat transfer was determined from 


V4 
lg = Bd Tod - a (2) 
ot Spt 7 
ag 
The ratio of local heat flow end the flow at the yall was found ‘ 
from a relation obtained from the heat balance of an clementary a 


volune of the liquid, In several experiments the coefficient of 
heat loss was determined by the same methods, in which the thermal 
contact resistance om the surface of heat exchenge was taken into 
account. The experiments allowed the authors to make a sufficiently 
clear distinction vetween two processcs which determine the heat 
transfer to Liquid metals. The first process, connected with mole- 
cular and turbulent heat transfer, can >5e described by semi-empiri- 
cal theories of heas exchange. Such heat transfer is ageseribed in 
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the first coproxinationr by the hartinelli-iyon theory. ‘The second oe 
process, caused by thermal contact resistance on the surface of 
heat exchange, defies theoretical estimation at present. Apstrac- 
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Heat transfer and nydraulic resistan 
motion of 4 fluid in a tube 


ce during helical 


TITLE: 

57-60 

f the additional i 
The tests 


tal (pPrZ 1) 


ductivity. Measurements were 


PERIODICAL: tTeploenergetika, 1961, No- 7: pp- 
TEXT: This article describe 
y helica i 


ied out with water 


were carrie 
which were of aifferent thermal con 
made both of heat transfer and nydraulic resistance. The 
e made in a tube of steel 1%18HOT (1Kh18N9T) 
with ap internal finish 


of 12 mm internal diameter, 
inserted twisted strips © 


of class 5. 
cause the helical flow. 
50.5: 109.5 and 238 mm 


test results are P 
sorrespond to a pitch of 50.5 mm an 
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Heat transfer and hydraulic resistance.E194/E155 

two pitches and the straight strip. It will be seen that the 
resistance rose sharply as the helix pitch dropped below 109.5 mm. 
The heat-transfer tests were made in a tube of steel 1Kh18N9T with 
i er of 12 mm and a test portion 680 mm long- The 
dina ceramic tube wound with an electric strip 
heater. The internal twisted strips tested had pitches of 50.5 
and 109.5 mm, ip was also used. Heat-transfer test 


results with water are plotted in Fig.4, where the experimental 
(1) correspond to a pi points (2) to 109.5 mm, 


the tube without any 


points 

peints (3) to a flat strip and points (4) to 

strip. The influence of the twisted spiral on heat transfer with 
correction factor Ky 


by introducing 4 


pr 0.25 
0.8 p,0-*3 (= \ Kr (4) 
* 


ollowing expression! 


water may be allowed for 
into Mikheyev's formula 


Nu = 0.021 Re 
Kr is given by the f 


(as8)" 1 (5) 


The correction factor 
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where: dp, j%§ds the internal diameter; s is the pitch; and for 
values é 


o< aH < 0.25 and 10" < Re <4 x 10°, 


an 0 13 OS a ie: eae 


For tubes alone and with untwisted strips, Kp = l. Formula (4) 
gives satisfactory representation of the experimental results for 
water. The results for liquid metal worked out in terms of the 

Nu and Pe criteria are plotted in Fig.6. The two curves 
correspond to the upper and lower ranges of heat-transfer 
coefficients published for liquid metals. In Fig. 6, points (1) 
correspond to a pitch of 50.5 mm, points (2) to a pitch of 109.5 mn, 
points (3) to a straight strip, and points (4) to a tube without 
strip. It will be seen that in the case of liquid metal which is 

a good conductor of heat the increased turbulence due to helical 
flow has no appreciable influence on the heat transfer. 
There are 6 figures, 1 table and 4 references: 3 Soviet and 
l English. The English language reference reads as follows: 
Ref.3: R.N. Lyon. Chem. Eng. Frogr. Vol.47, No.2, 1951. 
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ing expression 
nternal surfaces of the 


An investigation of hea 


that the oxides in suspension accumulate P 
layer near the wall. It is also possible 
accumulate in the corners of the duct. An approxima 
heat transfer ina rectangular duct gi 
for the temperature distribution on the i 


walls: 

te Eo a 6, % 2 

te fo, 2 (Pe Fp Op a Fy Gh i 
> 93 3 3 ) 1 


of the heat-transmitting wall 
of the heat transfer medium at 
flux through the 
i lent diameter ; 
f the Liquid and 


is the temperature 
is the temperature 
inlet to the duct; @q 28 the specific thermal 

e surface; 


7s a a coefficients of thermal co 
is the coordina h of the duct; 


wall respectively; x 

y is the coordinate of the width of the duct; 2 is the 
coordinate of the height of the duct; 6 js the thickness of the 
heat-transmitting wall: 2 is the thickness of the end wall; 


229 is the height of the. section. 
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altogether clear why in the present case the experimental data for 
the mean heat-transfer coefficient in a rectangular duct are in 
good agreement with theoretical calculations. The coincidence may 
apply only to this specific case. The demonstration of relatively 
high irregulgrity of temperature across the width of the heat- 
transmitting wall is of considerable importance in reactor design. 
It is necessary to make further investigations of special features 
of local heat transfer and hydrodynamics in rectangular ducts, so 
as. to develop methods of calculating the temperature. distribution 
in such cases. =; 
There are 7 figures and 8 references: 5° Soviet and 3 English. 

The English language references read as follows: . 

Ref.1;: as quoted above. 


-Ref.2: as quoted above. 
Ref.5;: B. Lubarsky, s.I. Kaufman, National Advisory Committee 


Aeronautics Report 1270, 1956. 
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Water tempet- 


The 


gections on the pipe surface; twelve copper ermocouples insu- y 


electric cells were ~O.2 mm 

ature was me 

e. mo fe of fa 
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the central pi e. ernally: 4 * 94.2 
i only the central one was heate 


specific 64° 109 kcal/m> ° ht- Comparison © 
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that the experimental points exceed this function by 20 - 407, The spread 
of the experimental points increased due to correction (pe, /Pry) which ac- 


counts for the yariation of physical parameters of the liquid in the cross 
gection of the canal. ‘The data obtained by heating the central pipe only and 
by heating all pipes in the bundle factory relation. 
Heating of the jacket hardly changes the heat exc i 1 cells. 
This offers the possibility of extending the obtai 


a large number of rods. Formula (6) Nuy = 0.0205 ne? S4Pr: 3 gives @ good 


approximation to the experimental points. The calculated Ref and Nug charac- 
teristic i i e range concerned by 1 % at most. The results 
were compared with those oO fhe errors in measuring the heat 
exchange coefficient were estimated. y was determined with an accura- 
ey of + 2%, The geometrical errors aid not exceed 41%. Temperature was 
measured with an accuracy of +0.1 Cc. The errors due to the correction error 
with respect to the installed thermocouples did not exceed 42% in measuring 
the temperature gradient between wall and liquid. The calculated maximum 
errors on measurement of the heat exchange coefficients in the investigated 


card 3/4 


/ / 


"APPROVED FOR RELEASE: 08/26/2000 


Investigation of heat ... 


range of Re numbers amounted to +(8 - 15)% for the steel pipe and to 
+(7 - 11)% for the copper pipe. Mention is made of A. S. Sinel’nikov, A. P. 
Salikov, Ya. L, Polynovskiy, and K. I. Belyakov: There are 5 figures and 


7 


10 references: 7 Soviet-bloc. 
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Krnol'dov, H. N., Nomofilov, Ye. V. 


OTD ae Turbulent hea: transfer in a flow of lisuid metals 
PERLODICAL: Atomnaya eneriya, Vv» 10, no. 4, 1961, 384-386 


TEXT: The modern theory of turbulence does not permit an analytic , 
Jetermination of a turbulen: heat transfer in a flow of liquid matter. As 
shotn by the present study, the gemi-empirical theory of heat transfer 
sy makes use of the analogy of heat transfer and momentum trensfer, 
msites; it cossiole to perrora such studies. This can be proved vy measuring 
the temperature fields in liouid metals. On account of the high thermal 
nduetivity of liguid metals, the temperature drop is no~ Limited to a 
-, laminated layer like in ordinary liquids but extends to the turbulent 
¢ Martinelli was the first to apply the theory of hydrodynamical 


mmulogy to liquid metals, tuking into account the molecular heat conducti- 


$9; 
oO 


tr: in the turbulent core of the flow. Calculations were based on the A 
negimption that the ratio of the. coe ! 


fficients of turbulent heat transfer 


a 
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arena. atc felt 


end of momentum trbnsfer Ce, fey ) were independent of the radius und the 


flow velocity. Lik n has: derived a-general equation for the heat-transfer 
coefficient in a tube: 


+ teem nares om, 


we = 2 @ dé, (1) 
Nu \ Gite ye ; 
vhere { s 7 ee and, using the results of Martinelli with += é/ey = ty, 
: he cvtuined Nu=7 +0.025 Pe“*®. HMartinelli's.and Lion's essumption that 


E=1 hs not yet been confirmed experimentally. Voskresenskiy, Deissler, 
Jenkine et el. have found chiara! that ¢ was much smaller than 1. 
On the bauis of measurement: of the temperature fields in flowing water and 
vloving liquid metals,’ the cuthors have made an attempt tc determine the 
turkalent heat-transfer coezficient and &€ for liquid metals, and to study 
the effect of the thermal ccnductivity of the metals on these quantities. 
The former quantity was calculated from the equation 
Q/q. Pg. = 

eee a 3). ‘ 
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o/a gle | (4.25 +25, In rye -2.5f ~2.5(1-%) in (z,/y)]- 
Pa) x1 _ 


t 4 
i nical metnods make i+ possible 
Phe temperature gradients determined by graphical methods max eS poeeaie 
tg ‘sul E 3,5 vir. 4 shows the distribution of €q ac § 
46 calculate £4 from Eq. (3). Pig. 1 sh ae an 
the tube cross section. €, grows ots a See 
and wich increasing Re number, wherefrom it ow al ae 
t i ’ in Fig. 1 told for a heavy mesa 
center of the tube. The curves shown in 5, as Be = 
The €,(@) curves faken for alkaline metals show a sinilar pauses b Udon! 
See is | d at high Re numbers. fig. 2 shows e exp 
the maximum is ha&dly marked a g | 


&=f({) (continuous lines) as compared with those 


mental curves Ea/4. } a - ii ies 
. i lated accordthg +o Lion -+----) and those obtained for heavy meta | 
calculate gt 


i; ---- A 
; 1 ali rding to Voskresenskiy (- ss a 
ee eae ee Pore ee eetivaty determined temperature fields 
oe - ned : 

opine, =1 increases the influence of ; 

reba reduces it at high Re 
a higher or lower than 1. 
er 
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Fiz. 4 shows ¢ =f(Re) at f =0.8 for water (oe), alkaline metal (a 
heavy metal (o). There are 4 figures. 
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~ 107 by weight), The temperature in the flow was measured with mobile 
thermoccuples on 9-12 fixed points. Sp cial gmall-size thermoccuples 
served to measure the temperature fields; the results of these measurements 
were in gocd agreement with those calculated by Lyon's theory. The wall ‘ 
temperature was determined by extrapolation of the temperature profile for 

the wall. The mean temperature of the flowing liquid metal was calsulatved 

from the fcrmuia a Ly . 

ee = ( Ute, ordy i \ Urdar, whers Uo = 5.5 + 2.5 in, 


t fa 


£.0.4 mm). Ths 


0 
e 


y wag taken as ‘41 oy 
Nusselt numbers resulting £ 
are in good agr2 * 
authors, They aré 
Pe = 100-72,000. 


tribution law; (y = 2 

-he measurement of the t 
th the resuits of other 

j 

J 


yon's formula (1) in the range 
as assumed by Lyon, t_/ty Serer 


sonstant over the tube “rise s2s%20n, and independent of Pa, but radically Xx 
variable, and smaller than wnity for small Pe, larger than unity for large 
Pe, The second method “axes account of the thermal sontac* resistansze cn 
the heat-bransfer surface The resvits ¢etained by the two methcda are in 
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any case, at the corner. A Chromel-Alumel “hermocouple has been used 7:0 estaib- 
lish the cnset of critical boiling which worked in combination with a jast-elee- 
tron potentiometer and has been welded to the outer triangular tubing it the 
corner (15°) or at one of the corners of the rectilinear tubing 4 to 5 mm below 
the upper feed line of flow. Experiments were performed on the eritice] thermal 
stresses at pressures between 60 and 170 at for the triangular and betreen 60 
and 150 for the rectilinear tube. The velocity of water flow in both channels 
was about 1 to 6 m/sec, and underheating At. ~ 2 - 50°C. Experiments on the 
rectilinear channel were carried out atvalues of the conjugate radius F of 0.5 
and 1.G mm. No differences in dey Were found in the investigated range of pé rane 
eters. From the data on the critical thermal stresses in circular tubes é@ cen- 
Siderable difference in Ger is established for the tubes compared at 6C at whieh 
S with {noreasing pressure but licreases with increésing ¥Yeloclty of 

i considerably in the presence of corners 
0.5 to 1.00 mm at the corner of the fu-~ 
& corners cn do, depends on the water 


Cc 
+ 


curvature o 
el-element surface; the influence of th 
flow. There ure 1 figure and 2 tables. 
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AUTHORS: Sub j -, Doctor of Technical Sciences, 
Tbragimov, M.Kh., Candidate of Technical Sciences, 
Nomofilov, Ye.V., Engineer 

TITLE: Measurement of turbulent temperature pulsations in a 


fluid stream 
PERIODICAL: Teploenergetika, no.3, 1962, 64-67 


TEXT: Experimental study of turbulent temperature pulsations 
provides a better understanding of the internal structure of the 
stream and the mechanism of heat transfer under turbulent flow 
conditions. The test fluids were water and liquid metal; the 
apparatus is described, The authors established that witha 
variation in the Reynolds number there was a change in the 


temperature profile and the amplitude of pulsations and that the 


characteristic of temperature pulsations, in the region of 
maximum amplitudes, was the same for both fluids tested, 
although their thermal conductivities differed by a factor of 20 
or 30. There was also a noticeable difference between the 
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distributions of pulsations along the pipe diameter for both 

liquid metal and water. In liquid metals, which have a fairly 
smooth change in temperature gradient over the pipe cross-section, 
maximum pulsations occurred halfway between the wall and pipe 
centre; whilst in water, which has a greater change in temperature 
gradient in the boundary region, maximum pulsations were observed 
in the immediate proximity of the pipe wall. When the Reynolds 
nunber was increased, the region of maximum pulsations was then 
displaced tewards the wall, because the temperature profile in the 
fluid stream changed due to an increase in turbulent thermal 
conductivity. With a rise in Reynolds number, the shape of the 
temperature profile for liquid metal approached that for water. 

The authors introduce a new concept which they call "intensity of 
temperature pulsations" and which is expressed by the ratio of 

the rms amplitude to the temperature head. This expression 
changes over the cross-section of the pipe in the same manner a3 
the rms value of the amplitude (Fig.2). With the increase in 
Reynolds number from 2 x 104 to 2x 10° the intensity of ; 
temperature pulsations falls at all points in turbulent I 
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flow (Fig.3). Thus the maximum value of intensity of 

temperature pulsations must be in the Re _ region of 2300 to 
20000, since pulsations do not occur in laminar flow. In 
addition to the temperature pulsations in the turbulent core of 
the stream, there are also pulsations in the imnediate proximity 
of the wall, in the laminar layer and in the pipe wall itself. 

The variation in mean frequency of temperature pulsations, in 
fluid stream and pipe wall, with a change in Re number, is 

also given. There are & figures and 5 references: 4 Soviet-bi.oc 
and L Russian translation from non-Soviet-bloc publication. 
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AUTHORS : Alekseyev, G.V., Engineer, 
Zenkevich, B.A., Candidate of Technical Sciences, 
Subbetin. acto f£ Technical Science: Professor 
TITLE. An investigation of heat transfer when water in tubes 


boils with bubble formation 
PERIODICAL: Teploenergetika, no.4, 1962, 74-76 


TEXT: Although a good deal of experimental data has been 
accumulated on heat exchange when water boils in tubes, there are 
considerable differences between the results of various authors 

and little work has been done on heat transfer at high steam 
contents. The present work was undertaken to fill the gap. N 
The experimental section consisted of a pure nickel tube of 
12 mm o.d, with a wall thickness of 1.5 mm, electrically heated 

and with an effective length of 700 mm. The incoming water 

could be heated either to some definite temperature below the 
saturation temperature or to a given steam content. Tests were 
made with the pressure, the specific heat flow and the rate of 

flow of water (by weight) maintained constant, and the input heat 
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content of the water was determined which gave a set value of 
steam content in the experimental section. Tests were made with 
boiling with bubble formation at pressures of 30, 60, 100 and 

150 atm with flow rates of 250.to 2000 kg/m2 sec, with specific 
heat flow rates up to 0.6 x 10° kcal /m2 hour and steam contents 
by weight up to 90%. The maximum error of determination of the 
steam content a ranged from + 20% at a pressure of 30 atm 

to +. 50% at a pressure of 150 atm. The error rises with increase 
in pressure, because at higher pressures the temperature drops are © & 
smaller and the possibilities of error are greater. Forced flow 
was used and it was found that neither the rate of circulation 

nor the initial value of the steam content had any influence on 
the process of heat transfer and, with well-developed surface 
boiling, the heat transfer coefficient was entirely determined by 


the specific heat flux and the pressure. The influence of 
pressure on the heat-transfer coefficient can be allowed for by 
a criterion Kp. The following empirical formula was derived for 


heat transfer to a steam/water mixture during boiling with bubble 
formation: 
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a = O.1K 


4 
Ke Se rT) (5) 
a(y? ar vt!) 


a « the heat transfer coefficient; q - the absolute pressure, kg/cm? 
o - the surface tension, kg/m; y', y" - the specific gravity of ee 
water and steam on the saturation line at the given pressure, kg/m), 
The maximum deviation of experimental points from this relationship 
does not exceed + 30%. Results calculated by Eq.(4) are in good 
agreement with those found by other authors for the case of 

developed bubble type boiling in water initially below the 

saturation temperature, The relationship between the heat- 

transfer coefficient and pressure and specific heat flow is of the 

same form for boiling with developed bubbling in tubes as in 

bulk boiling. There are 7 figures. 
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ABSTRACT: A brief review is presented of heat exchange research on 
transverse flow of water and liquid metal over bundles of tubes, 
carried out at the Fiziko~energeticheskiy institut (Physics and ’ 
Power Engineering Institute) in 1958--1962. The measurement pro- 
cedures are briefly described. The results are summarized as fol- 
lows: 1. The wall temperature of the heat-releasing tube varies with 
time and the temperature pulsations are due to instability of liquid 
flow. 2. ‘The average heat transfer coefficient for pure liquid 
metals can be calculated accurate to +30%, for a wide range of dif- 
ferent tube-bundle geometries, from the formula Nu = Pe’ *”?(Pe = 150-- 
7,000), where the average velocity is calculated in the narrow sec- 
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tion of the bundle, and the linear dimension is chosen to be the 
tube diameter. 3. The relative temperature profile varies litcle 
over the perimeter of the tube with variation of the bundle geomet:ry 
and rate of coolant flow.. 4. The wall temperature pulsations are 
assumed to be due to instability of some layer next to the wall. 5. 
The temperature pulsations depend strongly on the bundle geometry. 
6. The relative pulsations depend little on the velocity. It is 
therefore :;ecommended that until more detailed research is made 

each individual bundle be characterized by the maximum temperature 
pulsation. 7. The temperature pulsations depend linearly on the 
heat flow when the physical properties change little. 8. The tem- 
perature pulsation frequency increases with increasing velocity and 
ranges from 0.01 to 5cps. 9. Below 0.5 or 1 cps the temperature 
pulsations depend little on the tube material and vary little over 
the thickness (2 mm). 10. Insulating films affect temperature pul- 
sations with frequencies lower than 0.5 cps little, and the tempera~. 
ture gradient changes in this case by a factor 2--3. 11. ‘The chare 
acter of the temperature pulsations depends strongly on the bundle 
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geometry and on the velocity. 12. The absolute values of the. 
temperature pulsations are nearly the same for flow of water or 
liquid metal. Orig. art. has: 6 figures, 4 formulas, and 1 table. 


ASSOCIATION: Fiziki-energeticheskiy institut (Physics ‘and Power 
Engineering Institute) 


SUBMITTED: 1lJdun63 " DATE ACQ: 26Dec63 ENCL: 00 


SUB CODE: PR, AI NO REF SOV: 013 OTHER: 009 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653720001-6" 


